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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.
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NOTE: This gui de specification covers requirenments
for inspecting, testing, and certification of

boil ers by a non-governnent boiler inspector prior
to acceptance by the Contracting Oficer.
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NOTE: Comments and suggestion on this specification
are wel come and should be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.
Brackets are used in the text to indicate designer

choices or locations where text nust be supplied by
t he desi gner.
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PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

Aneri can Soci ety of Mechani cal Engi neers (ASME)

ASME BPVC (1998) Boilers and Pressure Vessel Codes
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ASME CSD-1 (1995) Controls and Safety Devices for
Automatically Fired Boilers

Nati onal Board of Boiler and Pressure Vessel Inspection (NBBI)

NBBI NB- 23 (1995; Addenda 1995, 1996, and 1997)
Nati onal Board I nspection Code (NBIC)

.2 SYSTEM DESCRI PTI ON

The work includes inspecting, testing, and certification of each boiler
prior to acceptance by the Contracting Oficer

.3 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE:

Submittals nmust be linmted to those necessary for
adequate quality control. The inportance of an item
in the project should be one of the primary factors
in determining if a subnmttal for the itemis

required.
A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone

submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G
designation to indicate the approving authority.
Recommended codes for Arny projects are "RE" for

Resi dent Engi neer approval, "ED' for Engi neering
approval, and "AE" for Architect-Engi neer approval
Codes following the "G' typically are not used for
Navy projects.

Submittal itens not designated with a "G' are
considered as being for information only for Arny
projects and for Contractor Quality Control approva
for Navy projects.

EE R R R R R R R R R R R R R R R R R R R R R R R I R

Submit to the Commander, Atlantic Division, Naval Facilities Engi neering
Command (Code 163), Naval Station, Norfolk, Virginia 23511-6287 by way of
the Contracting Oficer in accordance with Section 01330, "Subnitta
Procedures".

SD-07 Certificates

SECTI ON 15991 Page 2



1

1

1

1

1

Experience and Qualifications of Boiler I|Inspector G

I nspections and Testing Plan G

I nspection reports and certificate G
4 DEFI NI TI ONS
5 EXPERI ENCE AND QUALI FI CATI ONS OF BO LER | NSPECTOR
The boiler inspector shall have a Certificate of Conpetency, and a NBB
Conmission. |If the boiler inspector's Certificate of Conpetency and NBB
Conmi ssion are acceptable to the Boiler Inspector's Licensing Board, the

Boil er inspector will be licensed by the Boiler |Inspector Licensing Board
of the Atlantic Division (LANTDI V), Naval Facilities Engi neering Conmand.

.5.1 Requirements for Certificate of Conpetency

The boil er inspector shall have had the foll owi ng educati on and experi ence:

a. A degree in nmechanical engineering froman accredited engi neering
coll ege or university, plus one year of experience in design
construction, operation or inspection of high pressure boilers and
pressure vessels; or

b. A degree in a branch of engineering other than nechanica
engi neering froman accredited engineering college or university,
pl us an associ ate degree in nechani cal technol ogy from an
accredited college or university, plus two years of experience in
design, construction, operation, or inspection of high pressure
boil ers and pressure vessels; or

c. A high school education, or equivalent, plus five years of
experience in one of the follow ng categories.

1. In high pressure boiler and pressure vessel construction or
repair,

2. In charge of high pressure boiler and pressure vesse
operation,

3. In the inspection of high pressure boilers and pressure
vessel s.

6  QUALI TY ASSURANCE

6.1 Experi ence and Qualifications of Boiler Inspector

Furni sh a resune verifying that the experience and qualifications of boiler
i nspector neet the requirenents of this section; including boiler

i nspector's registration nunber fromthe National Board of Boiler and
Pressure Vessel Inspection (NBBI).

6.2 I nspections and Testing Plan
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Wthin 30 cal endar days after certification of boiler inspector, he shal
submit for approval a description of the field inspection and testing
procedure planned for work specified in this section. The plan shal
verify conpliance with the procedures specified below in paragraph "Field
I nspections and Testing Procedure”.

PART 2 PRODUCTS - Not Used
PART 3 EXECUTI ON
3.1 GENERAL | NSPECTI ON REQUI REMENTS
The Contractor shall be responsible for the performance of all tests and
i nspections as specified in this Section. Al |abor, equipnent, and test
apparatus required to acconplish the specified i nspections and testing work
shal |l be furnished by the Contractor. The Governnent will furnish
electricity for the tests.
3.2 FI ELD | NSPECTI ONS AND TESTI NG PROCEDURE
Provide the followi ng inspection and testing on each boiler in accordance
with the requirenents specified in NBBI NB-23 and the additiona
requirenents specified in this Section. The inspection and testing shal
be conducted by a boiler inspector who neets the experience requirenents
specified in Part 1 of this specification
Al tests and inspections at the site shall be nade under the direction of
and be subject to the approval of the Contracting O ficer. Control of
noi se |l evel s shall be conducted in such a manner as not to create a
nui sance or hazard and shall be subject to the approval of the Contracting
Oficer. The tests shall include the followi ng and shall be perforned in
sequence as |isted:
a. General Boiler Site Inspections
b. External Inspection
c. Internal Inspection
d. Hydrostatic Tests (Strength Test and Ti ght ness Test)
e. Operation Tests

3.2.1 Hydrostatic Tests

Subj ect each boiler to hydrostatic tests conplying with the requirenents
specified in NBBI NB-23 and the follow ng requirenents:

3.2.1.1 Strength Test Pressure
Each Boiler shall be tested hydrostatically to a pressure equal to 1.5

times the maxi num al | owabl e wor ki ng pressure.
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3.2.1.2

Ti ght ness Test Pressure

Each boiler shall be tested hydrostatically to a pressure equal to the
| owest safety valve set pressure. Safety valves shall be bl ocked or gagged
for this test.

3.2.1.3

a.

[e.

Preparation For Hydrostatic Test

Renove or gag (clanp) all safety valves with appropriate devices
supplied by the manufacturer. Al gags (testing clanps) shall be
nunbered and nmai ntained centrally. The inspector shall verify
that all gags have been returned and the safety val ves are set and
seal ed for nornal operation

Install new gaskets and close tightly all nmanhol es and handhol es.

Install a calibrated test gage having the proper pressure range
for the hydrostatic test at the nipple provided for this purpose.
If the test gage is not readily visible to the operator who will
control the pressure applied, an additional calibrated pressure

i ndi cating gage shall be provided where it will be visible to the
operator throughout the duration of the test. Means shall be
provided so that the test pressure will not be exceeded. Make
sure that all indicating gages to be used during the test have
been calibrated within five days of test.

Renove gages and sensors, the range of which does not equal or
exceed the pressure of the proposed test, and plug the opening if
cut-off val ves are not provided.

Make arrangenents to guard against nmamin and auxiliary stop val ves
bei ng subjected at the sane tine to hydrostatic pressure on one
side and steam pressure on the opposite side. Secure the main
non-return valve and the main line stop valve and open the
telltale valve between them |If possible, install a blank
somewhere in the nmain steamline, for exanple, between the orifice
flanges, in units in which a flow neter has been installed.]

Vents shall be provided at all high points of the vessel in the
position in which it is to be tested to purge possible air pockets
while the vessel is filling for hydrostatic test.

Cl ose all connections on the boilers, except the air cocks, water
gages, pressure gages, and the valves of the line through which
the pressure is to be applied. Conpletely fill the boilers,
through the auxiliary feed line, with fresh water at the proper
tenperature until water overflows through the open vent. d ose
all vents, water gages, and valves. Care should be exercised in
filling |l ow pressure boilers to assure that boilers are not
subjected to full water main pressure. Direct connection of the
boilers to the water systemis not prohibited where a backfl ow
preventer is not installed to prevent contam nation of the potable
wat er system
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h. A power driven or hand punp shall be provided for application of
the test pressure. The test punp shall be provided by the
Contractor and operated and inspected to ensure that it is in
proper working condition prior to connecting to the vessel

3.2.1.4 Application of Pressure

Pressure shall be very carefully and slowy applied at a rate not to exceed
10 percent of the test pressure per mnute, in order to prevent injury
caused by air-pressurization. A person shall be stationed at the punp
suppling pressure to the boiler to control its operation and at the gage to
note the pressure and to maintain the pressure constant when the limting
pressure has been reached. He nust be stationed where he can have direct
control of the punp furnishing the pressure. The test pressure shall not
be exceeded by nore than 2 percent. Wile pressure is being built up

cl ose observation shall be nade for the conditions described in the
foll owi ng subparagraphs. When any of these condition are found, the test
shal | be stopped until the necessary corrective action has been taken

a. Test Cages

If there is reason to believe that the test gage or the additiona
gage necessarily installed to be in view of the person controlling
the test punp is in error, its calibration shall be checked. |If
the gage is in error, it should preferably be adjusted to read
correctly, or a calibration curve nay be nade to indicate the
correct pressure for the reading indicated by the gage. The gage
i ndi cator or the calibration curve should agree with the dead

wei ght testing nachine to within one half of one percent at test
pressure.

b. Pressure Parts
Al'l pressure parts shall be verified free froml eaks.

If |eaks are found at the tube ends of the boiler pressure parts,
they should be lightly re-rolled and tested again. Tubes should
not be rolled to tight; this tends to destroy the tube netal and
damage the tube hole. |If leakage is found in the boiler while
pressure is being built up, the test shall cease until the
necessary repairs have been conpleted to elininate the |eaks.

c. Possible Deformation

If any indications of probable pernanent deformation are observed,
the test shall cease until the weak parts have been properly
strengthened. |f necessary repairs are not practicable, a new
test, progressing up to 20 psi less than the pressure at which the
proceedi ng test ceased shall be supplied. If the test is
successful, the new nmaxi mum al | owabl e wor ki ng pressure shall be
two-thirds of the test pressure, and the safety val ves shall be
reset or replaced in accordance with the new nmaxi num al | owabl e
wor ki ng pressure.
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3.2.1.5 Hol d Pressure

Upon reaching the test pressure, hold for 5 minutes. The valve in the
pressure |line between the test punp and the boiler should then be cl osed,
and the pressure drop occurring within 15 mnutes shall be observed to see
if any significant drop in pressure indicates | eakage not already found.

If the pressure drops nore than 10 percent during the 15 minute period, it
shal | be assumed that pressure parts or valves are | eaking at an
unaccept abl e rate.

3.2.1.6 | nspection
a. Under Pressure

Al'l joints and connections shall be inspected for |eaks or other
defects while the vessel is under pressure. The pressure held
during this inspection need not necessarily be equal to
hydrostatic test pressure, but shall be not |ess than two-thirds
of the hydrostatic test pressure. Wth hydrostatic pressure
applied to the boiler, enter the fire side and inspect all tubes,
drums, headers, and visible pressure parts. Particular attention
shal |l be paid to points where tubes enter headers, druns, and tube
sheets. Faults shall indicated with chal k or another marking
device, and a notation should be made. Note the row and the
nunber of tubes requiring replacenent or rolling to facilitate
their location by the owner. Inspect external pressure parts
connected to the boiler. Wlds and riveted joints shall be

i nspected carefully for |eaks; valves shall also be checked for

| eaks. Upon conpleting the inspection, the pressure nmay be
relieved.

b. Pressure Rel eased

After the pressure has been rel eased, observe to see if any
per manent defornmation has occurred. |If any is found, refer to
par agr aph bel ow for the necessary action to be taken

c. Permanent Defornmation

Wher e pernmanent deformation of the heads or of the boiler shell or
drum has occurred, whether as a result of hydrostatic pressure
tests or fromnornmal operating pressures, repairs shall be nade
only after it has been definitely deternined that such repairs are
practicable and econom cal. After approved repairs of this nature
have been conpl eted, the maxi mrum al | owabl e worki ng pressure of the
boiler shall be recalculated. Prior to returning the boiler to
service, a hydrostatic test, based on recal cul ated nmaxi num

al | owabl e wor ki ng pressure, shall be nade

3.2.1.7 Gasket s

Repl ace manhol e and handhol e gaskets after perform ng the hydrostatic
strength test. Replacenent gaskets shall be boiler manufacturer's
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recommended repl acenent parts.
. 2.2 Qperational Test

The boiler shall be brought up to operating pressure and tenperature. All
devi ces provided for controlling the operation and safety of the boiler
including controllers of [steamor] water pressure, water tenperature, and
boil er water | evel, shall be inspected and caused to function under
operating condition. Al associated valves and piping, pressure and
tenperature indicating devices, netering and recordi ng devices and al

boil er auxiliaries shall be inspected under operating conditions. All
controls attached to the boiler, nust be in good working order. |nspection
and tests of boilers nmay be nade with the [main steamor ]hot water

di stribution valves closed or open, as necessary, to fire the boiler and
operate it under nornal operating conditions. Testing the function of
control devices and apparatus which may interfere with the distribution
requi renents should be done with the [main steamor ]hot water distribution
val ves cl osed, as applicable. The purpose of these inspections and tests is
to di scover any unsafe operation or nmintenance of the boiler or its
auxiliaries that may be evidenced under operating conditions. The test
shall continue for at least 8 hours. All deficiencies shall be corrected
at no cost to the Governnent.

.2.2.1 Fi ri ng Equi prent

The operation of all firing equi pment including oil burners, gas burners,
fuel injectors, fuel igniters, coal stokers and feeders, burner safety
controls and ot her such equi pnment provided to introduce fuel into the
boil er furnace and to ignite the fuel, shall be inspected for any
deficiency that may be evidenced under operating condition. Fuel |eaks
will not be allowable

.2.2.2 Controls

I nspect the operation of all controls directly associated with the
operation and safety of the boiler for any deficiencies preventing proper
operation. These controls include such itens as unl oadi ng val ves, high
pressure cut-out devices, high-tenperature cut-out devices, |ow pressure
cut-in devices and burner safety controls.

I nspect the operation of conbustion controls, [steam pressure controls,]
[wat er tenmperature controls Jand feed water controls. The conbustion
controls [and steam pressure control] shall mmintain correct [steam
pressure][water tenperature] The air fuel ratio shall be satisfactorily
denonstrated throughout the capacity range of the boiler and throughout the
| oad swi ngs encountered in operation on |larger boilers.

Air-fuel ratio shall be checked by both carbon di oxi de and oxygen neasuri ng
devi ces. Carbon nonoxi de shall al so be checked. Check automatic boiler
controls for the proper programm ng sequence and timng with respect to
pre-purge, ignition, pilot proving, flane proving, and post purge periods.

Check the operation of flane failure and conbustion air failure devices to
i nsure that they properly shut-off the supply of fuel; this should be done
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by sinulating a flane failure (by nanually shutting off the fuel or by
ot her means) and by observing the operation of the controls, solenoid
val ves and di aphragm operated val ves which are to operate during a flane
failure.

The operation of automatic burner managenent systens shall conply with the
ASME BPVC or ASME CSD-1 as applicable. Inspect feed-water controls and
check the ability of the controls to maintain proper water |evel throughout
the range of capacity with | oad sw ngs.

Check the operation of the |ow water fuel cut-off and automatic water
feeding devices by draining the float bowl, |lowering the boiler water |evel
and perform ng the necessary steps to cause these devices to function to
ensure that they operate properly.

a. Sequencing

The boiler shall start, operate, and stop in strict accordance
with specified operational sequence.

b. Flane Safeguard

Verify the operation of the flanme safeguard controls by sinulated
flame and ignition failures, Test burners, having intermttent
pilots, by sinmulating main flane failure while the pilot is
burning. Verify the trail-for-pilot ignition, trail-for-main
flame ignition, conbustion control reaction, and valve cl osing
tinmes by stop watch.

c. Imunity to Hot Refractory

Qperate the burner at high fire until the conbustion chanber
refractory reaches nmaxi numtenperature. The nain fuel valve shal
then be closed nmanually. The conbustion safeguard shall drop out

i medi ately causing the safety shut-off valves to close within the
specified control reaction and val ve closing tines.

d. Pilot Intensity Required

Gradual ly reduce the fuel supply to the pilot flame to the point
where t he conbustion safeguard begins to drop out (sense "no
flame") but holds in until the main fuel valve opens. At this
poi nt of reduced pilot fuel supply, the pilot flane shall be
capabl e of safety igniting the main burner. [If the main fue

val ve can be opened on a pilot flane of insufficient intensity to
safely light the nmain flane, this is an unacceptabl e deficiency.

3.2.2.3 Pi pi ng and Pi pi ng Connecti ons

While the boiler is operating, exam ne all pipes for deficiencies. |If any
are found, determ ne whether they are the result of excessive strains due
to expansion, contraction, or other causes. Look for undue vibration
particularly in piping connections to the boiler. Were excessive
vibration is found, exam ne connections and parts.
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[3.2.2.4 Saf ety Val ve-Capacity Test

Verify that the relieving capacity of each safety valve is adequate for the
capacity of the boiler by one of the foll ow ng nethods:

a. By the accumulation test, which consists of shutting off all other
steamdi scharge outlets fromthe boiler and forcing the fires to
the maxi num The safety val ve capacity shall be sufficient to
prevent a pressure in excess of 6 percent above the maxi num
al | owabl e worki ng pressure. This nethod should not be used on a
boiler with a superheater or reheater.

b. By neasuring the maxi num anount of fuel that can be burned and
conputing the correspondi ng evaporative capacity (steam generating
capacity) upon the basis of the heating valve of this fuel

c. By deternining the maxi num evaporative capacity be neasuring the
f eedwat er.

When either of the nmethods outlined in b. or c. is enployed, the tota
safety valve capacity shall be equal to or greater than the nmaxi num
evaporative capacity (maxi num steam generating capacity) of the boiler.

13.2.3 Devi ces
3.2.3.1 Tenperature | ndicating Devices

Al tenperature indicating devices shall be observed for indications of
excessive tenperatures, particularly during and i nmediately follow ng the
ti me when high | oad denands are nade on the boiler

3.2.3.2 Met eri ng and Recordi ng Devices

Wiile the boiler is operating under normal conditions, observe the
operation of all netering and recording devices. Wen there is evidence
that any such device is not functioning properly, it shall be adjusted,
repaired or replaced as necessary.

3.2. 4 Val ves
3.2.4.1 Bl ow down Val ves

Test the freedom of each bl owdown valve and its connections by opening the
val ve and bl owi ng down the boiler for a few seconds. Deternine whether the
valve is defective and whether there is evidence of restrictions in the

val ve or connected piping preventing proper blow down of boiler

3.2.4.2 Stop and Check Val ves
While the boiler is operating, inspect the operating conditions of each
stop and check val ve where possible. Serious defects of externally

control l ed stop val ves may be detected by operating the valve when it is
under pressure. Simlarly, defects in check valves nay be detected by
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listening to the operation of the valve or by observing any excessive
vibration of the valve as it operates under pressure.

3.2.4.3 Pressure Reduci ng Val ves

While there is pressure on the system open and cl ose the by-pass valve, as
safety and operating conditions pernit, and observe the fluctuation of the
pressure gage pointer as an aid to determ ning possible defects in the
operation of the pressure reducing valve or the pressure gage. Look for
any evidence that may indicate i nproper condition of the relief or safety
val ves provided for pressure reducing val ve.

3.2.5 Boil er Auxiliaries

Wiile the boiler is operating under normal conditions, observe the
operation of all boiler auxiliaries for any defects which nmay prevent the
proper functioning of boiler. Observe the operating practice of
auxiliaries. The unnecessary use of multiple auxiliaries or the use of a
large auxiliary during a light |oad period (when a snaller auxiliary could
be substituted) should be discouraged. [The maxi num use of steamdriven
auxiliaries short of atnospheric exhaust shall be encouraged. Steam | eaks
and wastage to atnosphere, should be called to the attention of the
operating personnel. Particular attention should be given to deaerator
venting practice.] Venting should be held to the minimumrequired to
precl ude oxygen entrainnent in the feedwater

3.2.6 Boi | er and Feedwat er Treat nent

The operation of equi pnent provided for boiler and feedwater treatnent

shal | be observed, and the naterials and procedures used for boiler and
feedwat er treat nent should be checked to ensure adequate agai nst scal e and
corrosion in the boiler, plant, equipnent and distribution system |If an
ef fective boiler water treatnent programis not being inplenented, indicate
this on the inspection report.

3.3 REPAI RS
Prior to issuing a certificate, all deficiencies discovered during the
external and internal inspections, the pressure test and the operationa
tests, shall be corrected by the Contractor at no cost to the Government.
3.4 | NSPECTI ON REPORTS AND CERTI FI CATE
The following forns shall be used in the inspection and testing of boiler's
Copi es of each formare available fromthe Contracting Officer. Copies are
al so included at the end of this Section
3.4.1 Dat a Record Sheets for Boiler
This formshall be prepared, by the inspector, when performng the initial
i nspection on a boiler. Forward this report to the Contracting O ficer for

approval within 30 cal endar days after the inspection

3.4.2 | nspection Report for Boilers
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The inspector shall conplete this formto record the condition of each
boiler, the test perforned, and the issuance of the certificate. Forward
this report to the Contracting O ficer for approval within 30 cal endar days
of the inspection.

. 4.3 I nspection Certificate for Boiler's

A current and valid certificate, or commercial equival ent authorized by the
Contracting O ficer for contract inspection, shall be posted on or near the
boi |l er under glass or other protective covering. Operation of the

equi pnment without the certificate is not authorized. |Issuance of this
certificate shall be determ ned by the following criteria:

a. No Deficiencies: The inspector shall conplete and sign after the
test or inspection.

b. Deficiencies Not Affecting Operating Safety: Certificate nay be
i ssued, but corrections nust be recorded on the Inspection Report
for Boilers.

c. Deficiencies Affecting Operating Safety: Certificate shall be
wi thhel d until deficiencies are corrected and boiler re-inspected.
The Contracting Oficer shall be notified, in witing, of the
speci fic deficiencies.

d. Pressure Reduction: Certificate shall be issued for the reduced
wor ki ng pressure. Notification in witing, shall be nade by the
i nspector to the Contracting Oficer

e. Unserviceable: Certificate will not be issued. The Contracting
O ficer shall be notified, in witing, of the deficiencies.

-- End of Section --
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